Effect of the one‑carbon unit cycle on overall DNA methylation in children with Down's syndrome.
DNA methylation is a major epigenetic mechanism regulating gene expression. In order to analyze the impact of the one‑carbon unit cycle on the overall level of DNA methylation in children with Down's syndrome (DS), the levels of indicators associated with the one‑carbon unit cycle, including folic acid (FA), vitamin B12 (VB12) and homocysteine (Hcy), and the overall DNA methylation level of DS and healthy controls (HCs) were determined in the present study. A total of 36 DS children and 40 age‑ and gender‑matched HCs were included in the present study to determine the levels of FA, VB12, Hcy and overall DNA methylation. The effect of the one‑carbon unit cycle on the overall level of DNA methylation within the DS group was analyzed. The results demonstrated that the level of VB12 was decreased (P=0.008), while the Hcy level was increased (P=0.000) in DS patients compared with the HCs. FA and VB12 levels decreased with increasing age in DS patients (P<0.05). DNA hypermethylation and hypomethylation were observed in DS patients with VB12 deficiency and hyperhomocysteinemia, respectively (P=0.031, P=0.021). Abnormalities in the one‑carbon unit cycle tend to worsen with increasing age in DS children. Thus, one‑carbon unit cycle‑associated alterations in DNA methylation may be important in the neuropathological alterations observed in DS.